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The scope and consequences of pediatric obesity in the United States are well 4 documented. 1,2 Schools are a strategic organizational setting for obesity prevention, but school-5 based interventions addressing lifestyle behaviors to prevent obesity have had mixed success, 3,4 6 which has led to calls for comprehensive approaches to obesity prevention that address multiple 7 levels in schools or in after-school settings. 4, 5 Multi-component approaches for obesity 8 prevention may place unknown demands on organizational systems, including schools, 9
particularly when evidence-based interventions are implemented on a wide scale. There is, 10 however, limited available information about how contextual factors influence implementation 11 and sustainability of school-based multi-component interventions. Previous research has 12 determined that employing district level coordinators, having administrative support, having an 13 effective program champion, and employing a team approach are important for intervention 14 implementation, 6-11 yet only limited evaluations examining the implementation processes have 15 been conducted. 4 Qualitative research methods are ideally suited to explore the process of 16 implementing school-based health promotion programs, and the objective of this case study was 17 to use qualitative research methods to explore barriers and facilitators to implementing and 18 sustaining a multi-component intervention school-based intervention. and Healthy Choices-After School. Planet Health, an interdisciplinary curriculum, has been 7 shown to improve health behaviors and reduce obesity in middle school girls. 13 Healthy 8
Choices-After School was an after-school program that offered opportunities for physical 9 activity and/or nutrition education. The Healthy Choices intervention also included use of an 10 assessment tool (the School Health Index) to help schools identify the strengths and weaknesses 11 of health-related programs, and create an action plan. 14 12
Healthy Choices was a collaboration between the Massachusetts Department of Public 13
Health (MDPH) and Blue Cross Blue Shield of Massachusetts (BCBS-MA). All schools that 14 applied for funding received funding: $5,000 in year 1, $3,000 in year 2, and $1,000 in year 3. 15
Funds were used to provide staff stipends, purchase supplies, and supplement intervention-16 related activities. MDPH employed 4 regional coordinators who provided support to 17 participating schools to aide intervention implementation. Additionally, MDPH and BCBS-MA additional 51 schools received their first year of funding (total of 120 schools). 21
A staff member at each funded school volunteered to be the Healthy Choices school 1 coordinator and created a team to assist in intervention implementation. Most teams included 2 classroom teachers, PE teachers, and the school nurse. A few also included administrators, food 3 service personnel, and students. Participating schools were encouraged to meet intervention 4 benchmarks: 1) have 1+ teacher in each core subject area (language arts, math, science, social 5 studies) teach 2-3 Planet Health lessons each year, 2) implement 1+ before-or after-school 6 program focused on nutrition or physical activity each year, 3) implement 1+ yearly campaign 7 promoting the 5-2-1 message (eat 5 or more fruits and vegetables, watch less than 2 hours of before/ after-school programs implemented, number of 5-2-1 campaigns implemented, number 20 of policy and environmental changes) and reach (i.e., percent of students involved). This 21 information was used to create an implementation score. Schools with the highest and lowest 22 score in each of the 4 areas of the state were identified (total number of schools = 8). Regional 4 coordinators contacted school coordinators at identified schools and described the voluntary 1 study. One school did not respond to the regional coordinator's requests so another school was 2 selected as a replacement. Interview guides for each position to be interviewed (administrator, 3 food service personnel, physical education (PE) teacher, school coordinator, classroom teacher 4 using Planet Health, and classroom teacher not using Planet Health) were developed using an 5 ecological framework. 1.5 The interview guides included questions that were asked of all 6 interviewees (5 questions) as well as position specific question (2-5 questions) and were pilot-7 tested in 2 schools to assess flow. 8
After agreeing to participate in the study, school coordinators identified potential 9
interviewees who were involved in Healthy Choices (e.g. members of the Healthy Choices team) 10 or teachers within their cluster to participate. The food service personnel asked to participate 11 were those in charge of food services at the participating schools. Most schools only had one PE 12 teacher, but if a school had employed more than one, the school coordinator identified the PE 13 teacher who was most involved in the intervention. School coordinators forwarded their list of 14 potential interviewees to study staff who scheduled interviews. If needed, the regional 15 coordinators and school coordinators assisted with scheduling. As the guides were not modified 16 after pilot-testing, the 2 schools participating in the pilot-test were included in the analysis (total 17 number of school = 10). This study was approved by the Institutional Review Board at Harvard 18
School of Public Health and all interviewees provided written informed consent. 19
Analysis 22
5
Trained interviewers conducted all interviews, and interviews were audio-recorded and 1 transcribed without names of interviewees 16 (position within the school remained in the 2 transcript) or the school's level of intervention implementation. Interviews lasted between 20-60 3 minutes. Analysis was a multistep process. Several transcripts were read by a graduate level 4 researcher trained in qualitative research methods to create an initial codebook who then coded 5 all transcripts with new codes being created when needed. Another researcher trained in 6 qualitative research methods reviewed coding, and differences were discussed. The two 7 researchers worked collaboratively to collapse codes using the thematic analysis technique to 8
identify key concepts and themes by staff position. 17, 18 Level of intervention implementation 9 was then assigned to each transcript, and themes were examined across staff positions and level 10 of intervention implementation. Interviews (n=56) were conducted with school coordinators (n=11, one school has 2 16 school coordinators), administrators (n=12, at 2 schools the principal asked that the assistant 17 principal be interviewed), PE teachers (n=9), food service personnel (n=7), classroom teachers 18 using Planet Health (n=9), and classroom teachers not using Planet Health (n=8). Three 19 individuals served 2 roles (e.g., school coordinator and PE teacher) and were interviewed for 20 both positions. None of the approached individuals actively declined to participate: however, 5 21 planned interviews (1 PE teacher, 3 food service personnel, and 1 teacher using Planet Health) 22
were not completed due to scheduling difficulties and/or missed appointments. There were no 6 differences in identified themes by level of intervention implementation. The identified themes 1 are presented below (themes are italicized) and themes by position can be seen in Table 1 . Themes that were identified when examining barriers to implementation focused on using 7
Planet Health and making changes in the dining services, as well as the overarching barrier of 8 limited time (see Table 2 for emergent themes with representative quotes). Themes related to 9
using Planet Health included unwillingness of some teachers to use the curriculum; difficulty in 10 training teachers; and time constraints due to state-mandated testing [Massachusetts 11
Comprehensive Assessment System (MCAS) exams], even though it was designed to be tied to 12 the state standards. 13
A theme within the interviews with food service personnel was that budget limitations 14 made it difficult to make changes in offered foods. Food service personnel reported that dining 15 services need to meet the "bottom line," and this required offering foods that students will buy, 16
and that healthful food options were less likely to be purchased then unhealthful options. 17
Additionally, a theme that emerged in interviews with administrators and school coordinators 18 was the perceived reluctance of food service personnel to make changes. 19
Facilitators of Implementation 22 7
The themes (see Table 3 ) that emerged when examining facilitators were not clearly tied 1 to specific intervention components, but rather focused on the implementation process. At the 2 interpersonal level, a theme that emerged with in the interviews with school coordinator and 3 administrators was the importance of the school coordinator's strong relationships with faculty 4
and staff was seen as contributing to the use of Planet Health, as they could discuss the 5 curriculum one-on-one to alleviate concerns related to its use, and to creating an active Healthy 6
Choices team Across the majority of positions interviewed, having a program champion and 7 employing a team approach were themes identified as facilitating intervention implementation. 8
Identified organizational level themes included having administrative and staff buy-in and the 9 external support offered (e.g., regional coordinators, Planet Health trainings). 10 11 12 Achieving Sustainability 13 14 A theme that emerged in the interview with school coordinators, teachers, and administrators 15 was that reducing MACS pressures would be essential for intervention sustainability, as this 16 would enable faculty, staff, and students to increase their involvement (see Table 4 ). 17
Additionally, interviewees felt that reduced MCAS pressures would contribute to increased use 18 of Planet Health. Interviewees did not identify ways to reduce MCAS pressures. 19
Sustainability was seen as hinging on maintaining existing supports while acquiring 20 additional ones, as evidenced in the following identified themes: the importance of continued 21 buy in from administration and staff and necessity of parental/community support were. Two 22 additional themes emerged when examining possible sustainability: Importance of future funding 8 and maintaining contact with outside experts. Outside funding was viewed as being necessary to 1 continue implemented changes (e.g., new physical activity programs) while outside experts 2 (e.g., regional coordinators, other experts) who could provide information about resources, 3 funding opportunities, etc. were viewed as being essential for sustainability. It is worth noting 4 that several food service personnel felt that food services should be included in administrative 5 meetings where changes in food services are discussed. Identified facilitators to intervention implementation have been corroborated by others. 6-18 11, 19 Interestingly, interviewees noted the importance of the technical support offered by MDPH 19 and BCBS-MA more often than the financial support, which suggests the importance of 20 partnering with outside organizations for consultation. Although schools were encouraged to 21 create partnerships with outside organizations, MDPH and BCBS-MA were the only outside 22 partners that were mentioned as facilitating implementation which may be evidence of a lack of 9 outside partnerships suggesting that additional training was needed on creating and sustaining 1 such relationships. 2
The primary identified barrier to implementing Planet Health was state-mandated testing, 3 despite the fact that the curriculum aligns with the Massachusetts Curriculum Framework. This 4
indicates the importance of reminding teachers of this, and it t may be beneficial for teachers 5 considering using Planet Health to talk with others who have successfully used it. The belief that 6 implementing large scale interventions and/or curriculums takes away time from preparing for 7 testing is important, and not specific to this case study. 7, 11 Strategies are needed that enable 8 schools to balance obesity prevention efforts with testing requirements. It may be unrealistic to 9 expect teachers to adopt and maintain the use of a curriculum such as Planet Health without 10 policy changes that support this adoption. Similarly, the adoption of policies limiting sales of 11 unhealthy foods removes the onus of responsibility from food service personnel to the school at leaders the opportunity to be actively involved in intervention development. There is a need for 20 greater collaboration between administrators, teachers, food service personnel, as well as 21
parents. 22
School coordinators felt garnering community/parental support would contribute to 1 sustainability. In the future, it would be important for funders to consider devoting more time 2 and energy to help schools identify ways to involve the community, partners, parents, and 3 outside experts. This is supported by findings from other large school-based interventions. For This case study has several limitations. It was designed as an in-depth exploration of the 12 process of implementing Health Choices; thus, results are not generalizable. Interviews were 13 conducted at 1 time point, during the third year of the intervention, rather than at several points 14 throughout the intervention period. Additionally, we used purposive sampling; individuals 15 identified by school coordinator as potential participants may have been more invested in the 16 intervention than though those that were not approached. We also unable to conduct all planned 17
interviews. It is possible that the individuals with whom we were unable to schedule interviews 18 viewed Healthy Choices differently than those who were interviewed. Furthermore, although all 19 schools who completed the brief proposal received funding, schools participating in Healthy 20
Choices may differ from schools that did not participate in Healthy Choices. 21
11

IMPLICATIONS FOR RESEARCH AND PRACTICE 1 2 3
Results of this case study suggest that before implementing school-based multi-4 component obesity prevention programs, it is important to gain the support of faculty and staff, 5 including food service personnel through relationship building by a program champion and 6 promoting awareness and understanding of all intervention components. This will likely enhance 7 implementation and sustainability by promoting buy-in. Findings also support continued 8 technical assistance from outside experts, as school administrators and staff predict difficulty in 9
sustaining Healthy Choices when operating in isolation. Results also support the need for 10 supportive changes in state-level school nutrition and PE/physical activity policies, and testing 11 mandates. Although participating schools were interested in promoting healthful behaviors 12 among their students, the emphasis remains on academic success measured by state-mandated 13 testing. 14 15 16 "In trying to get some of my colleagues on-board, that's been the most difficult for me, and, like I said, primarily their reasons have been, "I have too many other things to do, too many other pressures"" (School coordinator)  Unwillingness of some teachers to use Planet Health "They enjoyed the training, they really liked it, but, we have a lot of new teachers in that area, so they"re so focused on their own curriculum that it was kind of hard to sell." (School coordinator)
 Training teachers in Planet Health "It"s not that the [Planet Health] curriculum isn"t received well, or liked, when you get the bodies at the training, it"s just getting them to the training."
Barriers related to making changes in dining service
• Perceived reluctance of food service personnel to make changes "So they"ll do it for a week [make changes to food being served]. Then I"ll hear that they"re not seeing it anymore, and I"ll want to know why. So from the staff"s point of view, "It doesn"t sell. Why should I do it?" This is what I get from my staff, and I find that a total barrier. Other than having to just put my foot down and say, "What I say to do, you do." And I don"t like to direct that way. I don"t." (Food service personnel)
 Budget limitations make it difficult to make changes in the dining services "I don"t know about other school systems; I know about our school system, and we"re self providing, meaning that we don"t have tax dollars. So, we are like a business."
Overarching barrier  General time constraints 2C - 
Interpersonal-level facilitators
• Having a program champion and employing a team approach "I would have to give a lot of the credit to [school coordinator] ….. she has really taken this whole project and devoted serious planning time, and had the committee of teachers that have stayed committed, people who have come on-board to run some of the after school things, but [school coordinator] has been the person who has stayed on target ... I think [the school coordinator's] implementation of it has been key in our success with it so far." (Administrator)
• Strong relationships to faculty and staff "… getting that team on-board, and you really need the principal and the vice-principal, like, nurse, health teacher, PE teacher, life skills teacher. They all have to be a part of this, and they all have to be a strong team." (School coordinator)
Organizational-level facilitators
• Administrative & staff buy-in "I think that the whole school is on-board with it. My principal is definitely on-board with it, and she is someone who loves her chocolate and loves snacks, and she has really, stood by us, and really reinforced the message that we're trying to get out. …we have that support -the school nurse, the counselors, I think the teachers are on-board. And so, I think, the school as a whole buys into it." (School coordinator)
• External support offered "We do get a lot of feedback and tips from the folks that gave us the money. I mean, Blue Cross & Blue Shield, and the HC liaisons are extremely helpful. I mean, a week doesn't go by without an e-mail, and some of them I print and put in a folder, but find myself later on going and using, and sending out to other folks. " (School coordinator) 2C -  Reducing MCAS-related pressures "To focus on wellness, you have to reduce the pressure of MCAS. The way we teach, the way we structure our day, the way we use free time for students It"s all directed towards MCAS. And, until that pressure is relieved, I think . . . districts will do the best they can, but they will not be able to do what they should do or what they could do. . . You"re swimming in an uphill stream." (School coordinator)  Continued buy-in and support from the administration and staff "You have to get people on-board, you have to have a good committee that's willing to do the work, and really get out there and spread the word. But you can't do it all yourself. I think that's the tough part. But, I think I'm fortunate that we do have a good committee. The School Nurse is an important piece of it. The Principal has to be on-board. And, if they're not, you're not going to get very far." (School coordinator)  Necessity of parental/community support "Some community support... some more grants to maybe, keep the thing going. And you know, you can do, find people that would be willing to donate their time, rather than pay to like run after school programs; and really hit the parents, and see who"s got some talents out there." (School coordinator)  Importance of future funding "But that funding piece is extremely important, to keep the activities going. It"s not as important in keeping, maybe, the teacher teaching the Healthy Choice piece; but, it is to get that whole activity level. And that activity level, and keeping those kids engaged... is what"s making this work. But, that takes funding." (Food service personnel)  Maintaining contact with outside experts "Just keep up with the check-ins ... just someone there, kind of giving you reminders, or suggestions... "Oh, did you hear about this school doing this," kind of seeing what other schools are doing... tying people together..." (School coordinator)
